Abstract. We present in this paper a coincidence theory for maps with closed graph and maps with continuous selections. Our theory relies on a new fixed point theorem for maps with closed graph. In addition, new minimax theorems and variational inequalities are presented.
Introduction
In [17] we established a general nonlinear alternative of Leray-Schauder type for multivalued condensing maps with closed graphs (i.e. condensing ACG maps). Maps of this type arise naturally when discussing differential and integral inclusions in abstract spaces (in particular, when the dimension of the space is infinite). Our paper will be divided into three main sections. In Section 2 we establish some new fixed point theorems for condensing ACG maps and these results will then be used in Section 3 to establish general coincidence theorems for ACG and CS maps; CS maps will be maps which have a continuous selection (these include the well known V maps [2] ). Section 4 presents some applications; in particular, new minimax theorems and variational inequalities are obtained.
For the remainder of this section we describe the maps which we will consider throughout this paper. In this paper 2E (here E is a Fréchet space) denotes the family of non-empty subsets of E and CD(E) denotes the family of non-empty, closed, acyclic (see [9] ) subsets of E. Let X be a Hausdorff topological vector space and Y a Fréchet space.
We now state the nonlinear alternative of Leray-Schauder type for ACG maps [17] . For convenience we discuss the case when our space E is a Banach space (the extension to the case when E is a Frchet space is immediate). [ 12] Remark 1.4 . Many other examples of CS maps could be given here, using for example Michael's selection theorem, the selection theorem of Horvath [8] , or indeed more recent selection theorems in the literature.
Theorem 1.1. Let E be Banach space with U a open, convex subset of E and xo e U. Suppose F E ACG(U, E) is a condensing map (see

Fixed point theory
In this section we present some fixed point results for ACC maps. These results will then be used in Sections 3 and 4. We will state and prove our results when E is a Banach space (the extension to the case when E is a Fréchet space is immediate). Theorem 1] guarantees that F has a fixed point in X I
Next we obtain a fixed point theorem for non-selfmaps. Remark 2.1. To justify the existence of a continuous retraction r : E -Q with r(z) E OQ for z E E\Q see [12] .
Theorem 2.2. Let E be a Banach space with Q a closed, convex subset of E and 0 E Q . Let r : E -Q be a continuous retraction with r(z) E aQ for z E E\Q (see
Remark 2.1) and suppose G : Q
2E is such that C(Q) is a bounded set in E with
Gr E ACG(E,E) and Gr a condensing map. In addition
Remark 2.2. If G E ACG(Q, E) is a compact map, then G r E ACC(E, E)
(also, G r is compact so condensing). We must show Cr has closed graph. Let (xn) be a sequence in E, (y) asequence in E with (Xn,yn) -( X 0, Yo) and Yn E Gr(r) for every n. Let z,, = r(xn),zo = r(xo) and note (Z,yn) -i (zo,yo) with y E G(z) for every n. The closedness of C implies yo E C(Zo), i.e. I/o E Gr(xo). Thus G E ACG (E,E) [Alternatively, one can notice that since C is a compact map, then C: Q - Proof. Apply Theorem 2.2 and deduce that there exists xo E Q with x 0 E Ft(xo)I Remark 3.1. In Theorems 3.1 and 3.2 it is possible to replace ACG maps with AP (see [14] for definition) maps or Ad (see [15] ) maps.
Theorem 3.3. Let E be a Banach space with Q and C closed, convex subsets of E. Suppose GE ACG(Q,C) and FE ACG(C,Q). Define the map 'F by 'P(x,y)=F(y)xG(x) for (x,y)€QxC and assume 'P : Q x C -2QXC is a condensing map with 'I'(Q x C) a bounded set in Q x C. Then G and F-' have a coincidence, i.e. there exists (x 0 ,y0 ) € Q x C with I/o E G(xo) fl F(xo).
Proof. Notice we have immediately that 'I' E ACG(Q x C, Q x C). Now apply 
Applications
Iii this section we first establish some generalized quasi variational inequalities. Then we present new analytic alternatives and minimax inequalities.
Our first three results improve results in [13] (in particular, Theorems 2.5 and 2.6 there can be improved using the ideas in this section). 
(4.6)
In addition, I/n C C(x) together with x -X, I/ -+ y and the fact that C is upper semicontinuous implies [20] Proof. Now El: pp. 472 -473] [ 3, 16] could also be easily improved using the ideas above.
that y E C(x). Thus y E C(x) and f(x, y) ^! M(x)
Next we establish some new analytic alternatives. These improve results in the literature [2, 10, 14, 15] . Remark 4.5. Conditions so that "if G(x) 54 0 for every x E Q, then G E *(Q, Y)" may be found in [15] (conditions of this type are standard in the literature, see [2, 10] 
